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Description 

Field of the invention 

[0001] The invention relates to a drag reducing agent 5 
composition, a process for the preparation of a drag re- 
ducing agent composition, and a method for reducing 
the drag of hydrocarbon flowing. 

Prior art 10 

[0002] When a fluid, such as a liquid hydrocarbon, is 
fed through a conduit, friction resulting from the fluid 
stream causes a pressure drop increasing with the dis- 
tance from the point(s) of feeding. Such a friction loss, is 
also called drag, increases the energy and equipment 
costs required for fluid transportation through the con- 
duit 

[0003] In order to reduce drag, a variety of polymeric 
materials have been used as additives in the fluid. Suit- 20 
able materials have been polymers (= homopolymers 
and copolymers) of olefins, especially very high molec- 
ular weight, non-crystalline and hydrocarbon soluble 
polymers of C 3 -C 30 a-olefins. In order to facilitate the 
storage, transport and feeding of the drag reducing pol- 25 
ymeric materials, they have been provided in various 
forms. 

[0004] In addition to dry solid polymers, slurries of 
ground polymers have been used, but they tend to ag- 
glomerate with time. Polymer particles coated with an 30 
anti-agglomerating agent have, on the other hand, lim- 
ited solubility in the hydrocarbon fluid to be fed. Solu- 
tions and gels of polymers demand special equipment 
for delivery and injection. They are also limited to 1 0% 
per weight of polymer as maximum concentration, which 35 
is inconvenient. 

[0005] WO 97/01 582 discloses a drag reducing agent 
composition made by polymerizing an a-olefin in a sol- 
vent, adding to the resulting polymer solution a non-sol- 
vent which precipitates the polymer as small particles, 40 
separating from the resulting slurry supernatant solvent 
and non-solvent, and reducing the amount of solvent 
further by adding additional non-solvent and/or evapo- 
rating the solvent The solvents used in this document 
are typically kerosene, jet fuel, as well as paraffinic and 
isoparaffinic solvents. Typical non-solvents are C 2 -C 6 
mono- and polyhydric alcohols, ethers, ketones and es- 
ters. Also, anti-agglomeration agents such as metal 
salts of higher fatty acids may be added in an amount 
of from 25 to 75% of the weight of the polymer. so 
[0006] WO 98/1 6586 discloses a drag reducing agent 
composition which has been made by coating particles 
of a poly-a-olefin with a non-agglomeration (partition- 
ing) agent which e.g. is a fatty acid wax (monoester), a 
metal salt of a fatty acid, or a fatty acid amide. Then, the ss 
coated poly-a-olefin particles are dispersed in < C 14 
monohydric alcohols, < C u glycols as well as polypro- 
pylene and polyethylene glycol ethers. 



[0007] The above technical solutions in which the 
drag reducing polymer is dispersed in alcohols, ethers, 
ketones and esters, still have the disadvantage that the 
dispersion medium is incompatible with the hydrocar- 
bon fluid, the drag of which is to be reduced. 
[0008] The purpose of the invention is to provide a 
drag reducing agent composition, which is effective and 
compatible with the hydrocarbon fluid to be fed through 
the conduit. Also, the composition should have suffi- 
ciently high concentration and be easy to prepare and 
handle. The raw materials of the composition should be 
cheap and easily available. 

The present invention 

[0009] The objects of the invention have now been ac- 
complished by providing a drag reducing agent compo- 
sition which primarily is characterized by a dispersion 
containing: 

(a) 1-60% of a polymer capable of reducing drag, 
provided in the form of a hydrocarbon gel, 

(b) 40-99% of a natural fat or natural oil, both based 
on the combined weight of (a) and (b). 

[0010] Preferably, the dispersion also contains: 

(c) 0.1-50% of an additive, most preferably a dis- 
persion stabilising agent, based on the weight of (a), 
(b) and (c). 

[0011] Adcantageously, components (a), (b) and (c) 
form at least 80%, most preferably at least about 90% 
of the weight of the whole drag reducing agent compo- 
sition. When all three components are present, the 
above limits become 0.5-59.4% of component (a), 
20-98% of component (b) and 0.1-50% of component 
(c), based on the combined weight of (a), (b) and (c). 
[0012] By dispersion is meant a system, in which par- 
ticles of a dispersed phase are not connected but sep- 
arated from each other by a dispersion medium 
(Rompps Chemie-Lexicon, 7. Aufl. (1 973), 2. Teil, 875). 

Detailed description of the invention 

[0013] As stated above, high molecular weight non- 
crystalline polymers capable of reducing drag are per 
se well-known in the art, and a skilled person knows how 
to select them. Preferable polymers are high molecular 
weight (Mw > 3-1 0 5 g/mol) C 2 -C 30 olefin polymers which 
are essentially non-crystalline, hydrocarbon soluble and 
capable of reducing hydrocarbon liquid drag. They may 
be homopolymers or copolymers of said olefins, where- 
by the comonomer may be another olefin, see EP-A1 -0 
223 889, page 3, line 38-44, or e.g. a divinyl monomer 
such as divinyl benzene or divinyl siloxane, see US 
5,276,116, col. 2, 1. 45, - col. 3, 1. 4. Needless to say, 
a copolymer is a polymer which contains more than one 
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type of repeat unit (Alger, M. S. M., Polymer Science 
Dictionary, 1990, Elsevier Appl. Sci., page 86), including 
terpolymers. 

[0014] Preferably, said polymer is an ultra high mo- 
lecular weight (UHMW, Mw > 3-1 0 6 g/mol) non-crystal- 5 
line C 3 -C 30 a-olefin polymer, more preferably an UHMW 
C4-C20 a-olefin polymer, and most preferably an UHMW 
C 5 -C 12 a-olefin polymer Such polymers are e.g. used in 
WO 97/01582, which on page 5, lines 5-12, mentions 
poly-a-olefins having molecular weights as high as 
10-10 6 g/mol, having commercial names starting with 
FLO® and being sold by Baker Pipeline Products, a di- 
vision of Baker Performance chemicals, Inc. 
[0015] Thus, the poly-a-olefins of the invention are 
easily selected by a skilled person. They may also easily 
be prepared, e.g. by the methods of Mack and Mack et 
al. See the examples in columns 1 1 -1 8 of US 4,41 5,71 4, 
columns 7-10 of US 4,358,572 and column 4 of US 
4,289,679, in which a-olefins are polymerized in the 
presence of a Ziegler-Natta system comprising titanium 
chloride, an electron donor, and an alkyl aluminium co- 
catalyst and the polymerization is stopped at below 
about 20% conversion. Such polymers are soluble in hy- 
drocarbon fluids and act as drag reducing agents. 
[0016] Typical a-olefin homopolymers are poly- 
butene-1, polyhexene-1 , polyoctene-1 , polydecene-1, 
polyhexadecene-1 and polyeicosene-1 . Typical a-olefin 
copolymers are propene-dodecene-1 copolymer, 
butene-1-dodecene-1 copolymer, butene-1-decene-1 
copolymer, hexene-1-dodecene-1 copolymer, octene- 
1 -tetradecene-1 copolymer, butene-1 -decene-1 -do- 
decene-1 copolymer, propene-hexene-1-dodecene-1 
copolymer, etc. Preferred polymers are polyhexene-1, 
polyoctene-1 , polydecene-1 , polydodecene-1 , polytet- 
radecene-1, propene-dodecene-1 copolymer, butene- 
1 -decene-1 copolymer, butene-1 -dodecene-1 copoly- 
mer and hexene-1 -dodecene-1 copolymer. Especially 
preferred are polyhexene-1 and polyoctene-1 . 
[0017] In addition to the polymer acting as a drag re- 
ducing agent for the hydrocarbon fluids, the claimed 
composition contains a natural fat or natural oil. Prefer- 
ably, it contains a fatty oil. A fat or fatty oil which can be 
selected is a solid, semi-solid or liquid product of a plant 
or an animal, which chemically consists essentially of a 
mixture of glycerin esters of higher fatty acids which 
have an even number of carbon atoms (Rompps 
Chemie-Lexicon, 7. Aufl. (1973), 2. Teil, 1101). Natural- 
ly, single glycerin esters and synthetic glycerin ester 
mixtures can also be selected for the invention. Corre- 
sponding synthetic fats or fatty oils are also within the 
claimed scope of protection. 

[0018] In the art, the natural fats and natural fatty oils 
are subdivided according to the dominant individual fatty 
acid. Thus, fats which may be used in the invention are 
lauric acid-myristic acid fats like coconut fat, palmitic ac- 
id fats like palm fat and stearic acid fats like cocoa butter. 
However, the fats only melt at temperatures between 24 
and 47°C, so, for dispersion, injection and distribution 



4 

into the hydrocarbon fluid, they have to be heated. 
[0019] Therefore, the fatty oils are preferred to the 
fats. Typical fatty oils are the palmitic acid oils such as 
palm oil the oleic acid-linoleic acid oils such as olive oil, 
the linolenic acid oils such as linseed oil, perilla oil and 
hemp oil, and the eruca acid oils such as rapeseed oil 
and mustard oil. Preferred oils are those based on or 
containing essential amounts of lauric acid, palmitic ac- 
id, stearic acid, oleic acid, linoleic acid and/or myristic 
acid. Such oils are soybean oil, sun flower oil, linseed 
oil, perilla oil, hemp oil, rapeseed oil and mustard oil, 
and the most preferable are linseed oil and rapeseed 
oil. Also other oils such as tall oil, based on fatty acids 
and resin acids such as abietic acid, can be selected for 
the invention. For fats and oils which can be selected 
for the invention, see also Ullmanns Encyclopadie der 
Technischen Chemie, 3. Aufl., 7. Band, pages 477-482. 
[0020] Although the polymer can be dispersed in the 
fat or oil mechanically, the addition of a dispersion sta- 
bilising agent is preferred. Preferable dispersion stabil- 
ising agents are dispersion agents such as emulsifiers 
and other anti-agglomeration agents. For the invention, 
conventional emulsifiers can easily be be selected 
which establish the right boundary layer activity be- 
tween the polymer and the fat or fatty oil. Such emusi- 
fiers are given by Ullmanns Encyclopadie der Tech- 
nischen Chemie, 3. Aufl., 6. Band, page 504-507. Other 
useful anti-agglomeration agents can be selected from 
non-soap metal (e.g. Zn) salts of fatty acids. 
[0021] However, preferred emulsifiers are O/W oil/ 
water type anionically active species such as soaps and 
a soap-like substances. Even more preferred are alkali 
metal, alkaline earth metal or ammonium soaps of fatty 
acids having from 1 2 to 22 carbon atoms. Most preferred 
are the alkali or alkaline earth metal soaps of the very 
fatty acid, on which the main component of the fat or 
fatty oil is based. Such a useful dispersion stabilising 
agent is e.g. the sodium salt of linseed or rapeseed oil. 
[0022] The dispersion of the drag reducing composi- 
tion of the invention contains, when a dispersion stabil- 
ising agent is present, 0.5 to 59.4% of component (a), 
20 to 98% of component (b) and 0.1 to 50% of compo- 
nent (c), based on the combined weight of (a), (b) and 
(c). See above. 

[0023] Preferably, the amount in said dispersion of 
said polymer (a) is from 5 to 50% by weight, more pref- 
erably from 10 to 40% by weight, most preferably from 
about 20 to about 30% by weight, based on the com- 
bined weight of (a), (b) and (c). 
[0024] Independently, the amount in said dispersion 
of said natural fat or natural oil (b) is preferably from 50 
to 95% by weight, more preferably from 60 to 90% by 
weight, most preferably from 70 to 80% by weight, 
based on the combined weight of (a), (b) and (c). 
[0025] Further, independently, the amount in said dis- 
persion stabilising agent (c) is preferably from 0.5 to 
1 0% by weight, more preferably from 1 to 5% by weight, 
most preferably from 2 to 3% by weight, based on the 
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combined weight of (a), (b) and (c). 
[0026] The claimed composition may also contain 
other components, which improve its properties. 
[0027] In addition to the above described drag reduc- 
ing agent composition, the invention also relates to a 
process for the preparation of a drag reducing agent 
composition. According to the prior art, the preparation 
of useful drag reducing agent compositions has proved 
all but an easy task. As was mentioned above, the pol- 
ymer particles tend to agglomerate, have low solubility, 
or either form too dilute or incompatible compositions. 
[0028] These problems have now been solved by a 
process, essentially characterized in that a dispersion 
is formed from (a) the earlier mentioned 1-60% of the 
earlier mentioned polymer capable of reducing drag and 
(b) the earlier mentioned 40-99% of the earlier men- 
tioned fat or fatty oil, both percentages being calculated 
on the combined weight of (a) and (b). 
[0029] The dispersion may be formed merely by me- 
chanical means, but it is preferable if a dispersion is 
formed from (a) said amount of said polymer, (b) said 
amount of said fat or fatty oil and from (c) the earlier 
mentioned 0.1-50% of the earlier mentioned additive, 
preferably dispersion stabilising agent, calculated on 
the combined weight of (a), (b) and (c). 
[0030] The polymer (a), fat or fatty oil (b), and disper- 
sion stabilising agent (c) are essentially selected as de- 
scribed above in connection with the description of cor- 
responding components (a), (b) and (c) for the claimed 
drag reducing agent composition. The same applies for 
the final amounts of said components. 
[0031] The polymer is provided in the form of a hydro- 
carbon gel. For instance, the gel may comprise from 1 
to 20% by weight, preferably from about 2 to about 1 0% 
by weight of said polymer, the rest being essentially hy- 
drocarbon, containing residual monomer if present Typ- 
ically, the gel is formed when polymerizing an a-olefin- 
hydrocarbon to a conversion which is below 20%. 
[0032] Before or during contacting the polymer gel 
with the natural fat or natural oil, it is preferably disinte- 
grated by feeding it through a disintegrating apparatus, 
preferably a flaker or the like, the size of the flakes or 
pellets preferably being between 0.1 and 6.0 mm, most 
preferably beteween 0.5 and 3.0 mm. A convenient flak- 
er is a gear pump, whereby the gears cut off pieces 
which then come out in the form of said flakes or pellets. 
Preferably, the gel is fed on the suction side of a circu- 
lation gear pump in an apparatus for the dispersion of 
the components, whereby said disintegration of the gel 
takes place simultaneously with the dispersion thereof 
in said fat or oil (and dispersion stabilising agent). 
[0033] The claimed process may be carried out with 
or without precontacting the disintegrated gel with a fat 
or fatty oil. 

[0034] According to one embodiment of the invention, 
said polymer is at least once precontacted with and sep- 
arated from a natural fat or natural oil before it is finally 
dispersed in said natural fat or natural oil. Preferably, 



the precontacting fat or oil is the same fat or oil as the 
one in which the polymer is finally dispersed. The pre- 
contacting is advantageously carried out at room tem- 
perature, and the precontacting weight ratio between 

5 said polymer gel and said fat or oil is preferably between 
1 :0.5 and 1:10, most preferably between 1 :2 and 1 :4. 
[0035] After the precontacting, the polymer is concen- 
trated. The concentration is preferably carried out by 
separating the polymer from the fat or oil gravimetrically 

10 or by centrifuging, with sieves, filters, cyclones, etc., 
most preferably by vacuum filtration, after which the pol- 
ymer is dispersed in said fat or oil. The amounts are such 
as to achieve the above mentioned composition. The 
dispersion is preferably carried out by means of a dis- 

15 persion mixer comprising a feed gear pump for feeding 
the polymer and a ciculation gear pump and return pipe 
for recirculation of the polymer/fat or fatty oil mixture. A 
typical temperature is 40-1 50°C, preferably 50-1 00°C. 
A typical dispersion time is from 2 to 100 h, preferably 

20 from 10 to 50 h. 

[0036] After precontacting and dispersing the polymer 
in said fat or fatty oil, unnecessary fat or fatty oil may be 
removed, preferably by sieving, most preferably by siev- 
ing with a 40-1 00 \im sieve. Then, said dispersion sta- 

25 bilising agent is added. It is preferably added under stir- 
ring, more preferably under vigorous stirring, most pref- 
erably by means of a homogenization apparatus, e.g. 
one comprising a geared pump equipped with a check 
valve and recirculation. Finally, the formed mixture may 

30 be stirred for 0.5-1 Oh, preferably for about 2 to about 6 
h, e.g. by using a blade mixer at 50-200 rpm. 
[0037] Accordingto another embodiment of the inven- 
tion, said polymer is not precontacted, but contacted di- 
rectly with a mixture of said fat or fatty oil and said dis- 

35 persion stabilising agent Then, the polymer is usually 
dispersed in said fat or oil by mixing at elevated temper- 
ature, preferably at 40-1 50°C, more preferably at 
50-1 00°C, whereby, most preferably, the polymer is in 
the form of a gel. A final stirring may be carried out as 

40 at the end of the precontacting embodiment, see above. 
[0038] The dispersion stabilising agent is preferably 
a soap and has more preferably been prepared in situ 
by reacting said fat or fatty oil with a base of an alkali 
metal or an alkaline earth metal, most preferably by par- 

45 tially saponifying the fat or fatty oil used as dispersion 
medium, thus forming a mixture of the fat or fatty oil and 
the dispersion stabilising agent. 
[0039] In addition to the claimed drag reducing agent 
composition and its preparation, the invention also re- 

50 lates to a method for reducing the drag of hydrocarbon 
flowing. The method is characterized by the steps of: 

A. providing a drag reducing agent composition ac- 
cording to the above product description or pre- 

55 pared according to the above process description, 

B. feeding the drag reducing agent composition into 
a conduit in which the hydrocarbon is or will be flow- 
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ing. 

[0040] Preferably, the drag reducing agent composi- 
tion is fed in an amount of about 1 -200 ppm, preferably 
10-100 ppm, most preferably 20-80 ppm. 
[0041] The following examples, in which the parts and 
percentages are on a weight basis, unless otherwise in- 
dicated, are merely provided to illustrate the invention. 

Examples 

Measuring methods 



ciency of the DRA, which is the better, the larger the% 
drag reduction. C 0 indicates the amount (in ppm) of DRA 
which is needed to reach 67% of the maximal efficiency 
under the conditions of measurement. 

5 [0047] The Visko 50 test is based on measuring the 
kinematic viscosity of the sample. A 50 ppm solution of 
the DRA is prepared, the viscosity of which is compared 
to the viscosity of pure solvent The result of a Visko 50 
test contains information about the solubility of the DRA 

10 as well as its ability to alter the viscoelastic properties 
of the hydrocarbon fluid. The DRA is considered the bet- 
ter, the larger the Visko 50 value is. 



Preparation 

15 

1. Apparatus 
Apparatus 
20 [0048] 

The dispersion apparatus consisted of a cone bot- 
tomed vessel equipped with a heat jacket and a cir- 
culation stirrer. The cover of the vessel had a water- 
25 cooled column with a connection for the removal of 
distillate. It also had a separate cooler for the liquid- 
ification of effluent gases. 



[0042] The methods used for characterising the drag 
reducing agent compositions, henceforth called DRA, 
can crudely be subdivided into the physical properties 
(dry matter, viscosity) and the actual performance prop- 
erties (DPT, DFT, Visko 50). 

[0043] The dry matter of a gel sample is determined 
by removing the gel solvent(s) by evaporating in a heat- 
ing chamber. In addition to the polymer, the gel hardly 
contains other solids, so, the dry matter gives the poly- 
mer content of the product. The dry matter of the gel is 
a remarkable physical property in so far as the perform- 
ance reached at the site of use depends on the amount 
of polymer dissolved in the fluid, i.e. when feeding to the 
fluid equal masses or volumes of different products, 
most effective agent is fed with the product having the 
larges dry matter. 

[0044] The viscosity is the dynamic viscosity (cP) 
measured by a Brookfield viscometer using different 
shear rates (e.g. 0.5, 1 , 2.5, 5, 1 0, 20, 50 and 1 00 rpm). 
[0045] The DPT (= delta pressure vs. time) is a life 
span analysis. The sample to be tested is fed to a sol- 
vent circulation system maintained by a gear pump. By 
measuring the outlet pressure, the dissolution of the 
sample can be followed and thereafter the gradual dis- 
appearance of the drag reducing effect can be followed 
as the sample one time after another passes the pump. 
In DPT measurements, attention is especially paid to the 
percent DPT, which is obtained as an integral by sum- 
ming up the differences between the reference pressure 
and the momentary pressures during the measurement. 
The drag reduction can be calculated using the following 
equation: 

% drag reduction = (p 0 - p s )/p 0 x 100 

wherein p 0 is the measured drop occuring when the test 
fluid without drag reducing agent was pumped through 
the test line, and p s is the measured pressure drop oc- 
curing when the test fluid containing the drag reducing 
agent was pumperd through the test line. 
[0046] DFT (= delta force vs. time) is used to measure 
the efficiency of the DRA in a hydrocarbon solvent, 
which is vigorously agitated. In the measurement, the 
registered percentage of drag reduction tells the effi- 



- A separate circulation gear pump and a return pipe 
30 were connected to the bottom of the dispersion ap- 
paratus. 

Another separate feed gear pump was provided for 
the injection of the polymer gel into the fatty oil (and 
35 the dispersion stabilising agent). 

A vacuum pump was provided e.g. for filtration be- 
tween and after the contacting stages. 

*o - A homogenizating apparatus of the stator-rotortype 
was also used having a stepless speed rotation 
control. 

2. Precontacting method 

45 

[0049] A gel was provided containing 5-10% (see 
each Example) of polymer. The gel was then added to 
a fatty oil (rapeseed oil was used in the examples), the 
weight ratio between said polymer gel and said fatty oil 
50 being between between 1 :2 and 1 :4 (see each Exam- 
ple). The contacting temperature was 20°C. After pre- 
contacting, the precontacting gel/fatty oil mixture was 
transferred onto a vacuum sieve, where the polymer gel 
particles were separated from the fatty oil. 
55 [0050] After the precontacting and the separation, the 
final amount of fresh fatty oil was added to the separated 
polymer gel particles in the dispersion apparatus. The 
amount of gel corresponded to a polymer (dry matter) 



50 
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to fat or fatty oil weight ratio of 1 :3-1 :9 (see each exam- 
ple). Thereafter, the gel/fatty oil mixture was mixed for 
18 hat 70°C. 

[0051] After the mixing, excess of the fatty oil was re- 
moved by filtering, using an 88 u.m filter, giving the final 5 
amounts of polymer and fatty oil (20-30% of polymer and 
70-80% of fatty oil, depending on the Example). After 
the removal, the final amount (2-3%, depending on the 
Example) of the dispersion stabilising agent was added 
and the final mixture was homogenized by a laboratory 
homogenizator (gear pump /check valve / recirculation). 
Afterthe homogenization, the dispersion was still stirred 
with a laboratory stirrer for 4 h. 

3. Direct contacting method, including preparation 
of dispersion stabilising agent 

[0052] Suitable amounts of linseed fatty oil and a so- 
dium salt thereof as dispersion stabilising agent (molar 
ratio e.g. 20:80) are mixed together at room tempera- 
ture. Alternatively, linseed oil and a 50% NaOH solution 
are mixed together at about 80°C to form a linseed oil/ 
sodium salt (soap) mixture having the same molar ratio. 
[0053] At elevated temperature, possible volatile im- 
purities are allowed to leave by evaporation. Said mix- 
ture is kept in the described dispersing apparatus. 
[0054] Then, the temperature is regulated to about 
60°C and the feed gear pump is started. Polymer gel is 
fed through the feed gear pump and out through a small 
nozzle into a circulated stream of said mixture of linseed 
oil and a sodium salt thereof. Feeding takes place on 
the suction side of a circulation gear pump of the appa- 
ratus which then cuts the polymer gel into small pellets 
of 0.5 to 3.0 mm, which are easily dispersed in the hot 
mixture. The gel pellets are rapidly heated whereby the 
hydrocarbon gel solvent is removed by evaporation . The 
feed of gel is continued until the desired composition 
(see e.g. the claims) has been reached. 
[0055] After the dispersion, the product is finally ho- 
mogenized by means of the above described laboratory 
homogenizator. 

Examples 

Example 1 (precontacting method) 

[0056] The preparation of the dispersion was started 
by feeding 4.5 kg of a-olefin based polymer gel, the pol- 
ymer content of which was 6.5% by weight into 11 kg of 
rapeseed oil at room temperature. The resulting gel/oil 
mixture was vacuum sieved and the treated gel particles 
were recovered forfurthertreatment. To the polymer gel 
particles was added 1 .8 kg of pure rapeseed oil and the 
resulting mixture was mixed for 18 h at 70°C. After the 
mixing, excess rapeseed oil was removed by an 88 ujti 
sieve, and then, 30 g of a sodium salt of rapeseed oil 
was added as dispersion stabilising agent and the mix- 
ture was homogenized with a laboratory homogenizer. 



Finally, the dispersion was mixed with a blade stirrer for 
4h. 

Analysis of the product 

[0057] The weight of the polymer/oil mixture after the 
vacuum filtration was 1 .401 kg. The weight of the poly- 
mer/oil mixture after the mixing at 70°C was 1 .1 92 kg. 
The polymer content of the final dispersion was 24.4%. 
The DPT value was 31 .7%, the DR value was 29.0%, 
the C 0 value was 5.7 and the Visko 50 value was 0.234. 

Example 2 (precontacting method) 

[0058] The preparation of the dispersion was started 
by feeding 1 .8 kg of a-olefin based polymer gel, the pol- 
ymer content of which was 6.5% by weight into 5.5 kg 
of rapeseed oil at room temperature (20°C). The result- 
ing gel/oil mixture was vacuum sieved and the treated 
gel particles were recovered forfurthertreatment. To the 
polymer gel particles was added 0.9 kg of pure rapeseed 
oil and the resulting mixture was mixed for 1 8 h at 70°C. 
Simultaneously, the hydrocarbon present in the gel was 
removed by evaporation and recovered for reuse, After 
the mixing, excess rapeseed oil was removed by an 88 
u.m sieve, and then, 20 g of a sodium salt of rapeseed 
oil was added as dispersion stabilising agent and the 
mixture was homogenized for 5 min with a laboratory 
homogenizer. Finally, the dispersion was mixed with a 
blade stirrer for 4 h. 

Analysis of the product 

[0059] The weight of the polymer/oil mixture after the 
vacuum sieving was 1 .031 kg. The weight of the poly- 
mer/oil mixture afterthe mixing at 70°C was 0.5 kg. The 
polymer content of the final dispersion was 25.8%. The 
DPT value was 31 .4%, the DR value was 28.7%, the C 0 
value was 7.8, and the Visko 50 value was 0.152. 

Example 3 (direct contacting method) 

[0060] 1850 g of linseed oil and 10 g of 50% NaOH 
solution were fed into the vessel of the dispersion appa- 
ratus by means of vacuum. The temperature was raised 
to 80°C while mixing. The added compounds were al- 
lowed to react for 1 h while maintaining the tempreature 
and the vacuum. 

[0061] Then, the temperature was regulated to 60°C 
and a gear circulation pump was started. The circulation 
pump circulated the mixture from the vessel through a 
return pipe back to the vessel. Then, a feeding gear 
pump was started and 1 8700 g of the drag reducing pol- 
ymer gel was slowly fed by it through a 2 mm nozzle 
onto the suction side of the circulation pump. The circu- 
lation pump cut the fed polymer gel into 0.5-3 mm long 
pieces which were dispersed into the hot mixture of oil 
and stabilising agent 
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[0062] After the hydrocarbon solvent evaporation 
stopped, the dispersion was finally homogenized. 

Analysis 

[0063] The dry matter of the homogenous dispersion 
was about 24%. The drag reducing properties were test- 
ed in a DPT apparatus, and the viscosity was measured 
from a 50 ppm solution. The DPT value was 34.5%, the 
DR value was 25.5%, the C 0 value was 7.2, and the 
visko 50 value was 0.1 59. 

Example 4 

[0064] In the preparation of the dispersion, the drag 
reducing polymer gel Necadd 547® was used. In the po- 
lymerization of the polymer, only hexane was used as 
monomer, and no solvent. 

[0065] To 100 I of soybean oil 30 I of said Necadd 
547® was fed. The feeding of the gel took place by 
means of a flaking apparatus, in which the gel is con- 
tacted with the 20°C oil stream in the form of small 
flakes. The oil/gel mixture was transferred directly into 
a disperser equipped with a steam jacket, in which the 
mixture was heated to 80°C and hexene was removed 
by means of vacuum . The removal of the monomer took 
4h. 

[0066] After that, the mixture was transferred to a 
tank. Excess oil was removed from the mixture with a 
vacuum sieve, 200 g of stabilizer ES 2 was added and 
homogenization was carried out with a laboratory ho- 
mogenizer (gear pump/check valve/recirculation, ho- 
mogenizing time 5 min). The mixer was a 1 00 rpm pad- 
dle mixer. 

[0067] After the vacuum sieving, the weight of the pol- 
ymer/oil mixture was 3.2 kg. The polymer content of the 
final disperiosn was 25%. 

Analysis 

[0068] The DPT was 32.3%, the DR was 25.0%, the 
C 0 was 8.0, the Visko 50 was 0.21 6, the particle size D 
50 urn 312, D 90 594 and D 1 0 ^m 86. 



Claims 

1. Process for the preparation of a drag reducing 
agent composition, wherein a dispersion is formed 
from: 

(a) 1-60% of a polymer capable of reducing 
drag, and 

(b) 40-99% of a natural fat or natural oil, based 
on the combined weight of (a) and (b), charac- 
terized in that said polymer is provided in the 
form of a hydrocarbon gel. 



2. Process according to claim 1, characterized in 
that the gel comprises 1 -20% by weight, preferably 
about 2 to about 1 0% by weight of said polymer. 

5 3. Process according to claim 1 or 2, characterized 
in that said gel has been disintegrated by feeding 
it through a disintegrating apparatus, preferably a 
flaker or a gear pump, the size of the flakes prefer- 
ably being 0.1-6.0 mm, most preferably 0.5-3.0 mm. 

10 

4. Process according to claim 3, characterized in 
that said gel has been disintegrated in or into said 
natural fat or natural oil. 

15 5. A process according to any one of the preceding 
claims, characterized in that said dispersion is 
formed from: 

(c) 0.1-50% of an additive, preferably a disper- 
se sion stabilising agent, based on the combined 
weight of (a), (b) and (c). 

6. A process according to any one of the preceding 
claims, characterized in that said polymer is a high 

25 molecular weight (Mw > 3-1 0 5 g/mol) C 2 -C 30 olefin 
polymer (= homopolymer or copolymer) which is es- 
sentially non-crystalline, hydrocarbon soluble. 

7. A process according to claim 6, characterized in 
30 that said polymer is an ultra high molecular weight 

(UHMW, Mw > 3-1 0 6 g/mol) C 2 -C 30 -a-olefin poly- 
mer, preferably an UHMW C 4 -C 2 o-cx-olefin polymer, 
most preferably an UHMW C 6 -C 14 -a-olefin poly- 
mer. 

35 

8. A process according to any one of the preceding 
claims, characterized in that said natural fat or nat- 
ural fatty oil is a natural fat orfatty oil, the main com- 
ponent of which is based on lauric acid, palmitic ac- 

40 id, stearic acid, oleic acid, linoleic acid and/or myr- 
istic acid. 

9. A process according to claim 8, characterized in 
that said fatty oil is selected from soybean oil, sun- 

45 flower oil, linseed oil, perilla oil, hemp oil, rapeseed 
oil and mustard oil, and preferably is linseed or 
rapeseed oil. 

10. A process according to any one of claims 5 to 9, 
so characterized in that said dispersion stabilising 

agent (c) is an emulsifying agent, preferably an 0/ 
W type anionically active species such as a soap 
and a soap-like substance. 

55 1 1 . A process according to claim 1 0, characterized in 
that said dispersion stabilising agent is an alkali 
metal, alkaline earth metal or ammonium soap of a 
fatty acid having from 12 to 22 carbon atoms, pref- 



13 



EP 1 285 026 B1 



14 



erably an alkali or alkaline earth metal soap of the 
fatty acid, on which the main component of the fat 
orfatty oil is based, most preferably the sodium salt 
of linseed or rapeseed oil. 

12. A process according to any one of the preceding 
claims, characterized In that the amount in said 
dispersion of said polymer is 5-50% by weight, pref- 
erably 10-40% by weight, most preferably about 
20-30%. by weight. 

13. A process according to any one of the preceding 
claims, characterized in that the amount in said 
dispersion of said natural fat or natural oil is 50-95% 
by weight, preferably 60-90% by weight, most pref- 
erably 70-80% by weight. 

14. A process according to any one of the preceding 
claims, characterized in that the amount in said 
dispersion of said dispersion stabilising agent is 
0.5-10% by weight, preferably 1-5% by weight, 
most preferably 2- 3% by weight. 

15. Process according to any one of the preceding 
claims, characterized in that said polymer is at 
least once precontacted with and separated from a 
natural fat or natural oil before it is dispersed in said 
fat orfatty oil. 

16. Process according to claim 15, characterized in 
that the natural fat or natural oil of said precontact- 
ing is the same fat or oil, preferably fatty oil, as the 
one in which the polymer is dispersed. 

17. Process according to claim 15 or 1 6, characterized 
in that in said polymer gel is precontacted with a 
stream of natural fat or natural oil, preferably at 
room temperature. 

18. Process according to claim 17, characterized in 
that in said precontacting, the weight ratio between 
said polymer gel and said natural fat or natural oil 
is 1:0.5-1: 10, preferably 1 :2-1 :4. 

19. Process according to any of claims 15-18, charac- 
terized in that after said precontacting, the polymer 
dispersion is concentrated. 

20. Process according to any of claims 15-19, charac- 
terized in that after said precontacting and concen- 
tration, the polymer dispersion is redispersed in 
said natural fat or natural fatty oil. 

21. Process according to any one of the preceding 
claims, characterized in that after dispersing the 
polymer in said natural fat or natural fatty oil, said 
dispersion stabilising agent is added. 



22. Process according to claim 21, characterized in 
that said dispersion stabilising agent is added un- 
der stirring, preferably under vigorous stirring, most 
preferably by means of a homogenization appara- 

5 tus. 

23. Process according to any one of the preceding 
claims, characterized in that after the polymer and 
the natural fat or natural oil have been contacted 

10 with the dispersion stabilising agent, the formed 
mixture is stirred for 0.5-1 Oh, preferably for about 
2-6 h. 

24. Process according to any one of claims 1-14, char- 
ts acterized in that said polymer is contacted with a 

mixture of said natural fat or natural oil and said dis- 
persion stabilising agent. 

25. Process according to any one of the preceding 
20 claims, characterized in that the polymer is dis- 
persed in said natural fat or natural oil by mixing at 
an elevated temperature, preferably at 40-1 50°C, 
more preferably at 50-1 00°C. 

25 26. Process according to any one of claims 5 to 25, 
characterized in that the dispersion stabilising 
agent has been prepared in situ by reacting said 
natural fat or natural fatty oil with a base of an alkali 
metal, alkaline earth metal or ammonium, most 

30 preferably by partially saponifying the fat or fatty oil, 
thus forming a mixture of the fat or fatty oil and the 
dispersion stabilising agent. 

27. A method for reducin g the drag of hydrocarbon f low- 
35 ing by 

A. providing a drag reducing agent composition 
prepared according to any one of claims 1 -26, 

to B. feeding the drag reducing agent composition 

into a conduit in which the hydrocarbon is or will 
be flowing, characterized in that the drag re- 
ducing agent composition is fed in an amount 
of about 1-200 ppm, preferably 10-100 ppm, 

45 most preferably 20-80 ppm, bond on the 

amount of said hydrocarbon. 



Patentanspruche 

50 

1. Verfahren zur Herstellung einer reibungsvermin- 
demden Zusammensetzung, wobei eine Dispersi- 
on geformt wird aus: 

55 (a) 1 bis 60 % eines Polymers, das in der Lage 

ist, die Reibung zu reduzieren, und 

(b) 40 bis 99 % eines naturlichen Fettes oder 
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naturlichen Ols, bezogen auf das zusammen- 
gesetzte Gewicht von (a) und (b), 

dadurch gekennzeichnet, daB das Polymer in 
Form eines Kohlenwasserstoffgels zur Verfugung 
gestellt wird. 

2. Verfahren gemaG Anspruch 1, dadurch gekenn- 
zeichnet, daft das Gel 1 bis 20 Gew.%, bevorzugt 
ungefahr 2 bis ungefahr 10 Gew.%, dieses Poly- 
mers umfaGt. 

3. Verfahren gemaG Anspruch 1 Oder 2, dadurch ge- 
kennzeichnet, daB das Gel durch dessen Einleiten 
in einen Zersetzungsapparat zersetzt worden ist, 
bevorzugt eine Quetsche oder eine Zahnradpum- 
pe, wobei die GroGe der Splitter bevorzugt von 0,1 
bis 6,0 mm reicht, am meisten bevorzugt von 0,5 
bis 3,0 mm. 

4. Verfahren gemaG Anspruch 3, dadurch gekenn- 
zeichnet, daB das Gel in das naturliche Fett oder 
naturliche 6l zerkleinert worden ist. 

5. Verfahren gemaG einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB diese Di- 
spersion gebildet wird aus: 

(c) 0,1 bis 50 % eines Additivs, bevorzugt eines 
Dispersionsstabilisierungsmittels, bezogen auf 
die kombinierten Gewichte von (a), (b) und (c). 

6. Verfahren gemaG einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB das Poly- 
mer ein hochmolekulargewichtiges (Mw > 3-1 0 5 g/ 
mol) C 2 -C 30 -Olefinpolymer (= Homopolymer oder 
Copolymer) ist, welches im wesentlichen nicht-kri- 
stallin, Kohlenwasserstoff-loslich ist. 

7. Verfahren gemaG Anspruch 6, dadurch gekenn- 
zeichnet, daB das Polymer ein ultramolekularge- 
wichtiges (U H M W, Mw > 3 ■ 1 0 6 g/m ol) C 2 -C 30 -a-Ole- 
finpolymer, bevorzugt ein UHMWC 4 -C 20 -a-Olefinp- 
olymer, am meisten bevorzugt ein UHMW C 6 -C 14 - 
a-Olefinpolymer ist. 

8. Verfahren gemaG einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB das na- 
turliche Fett oder naturliche Fettol ein naturliches 
Fett oder Fettol ist, wobei der Hauptbestandteil da- 
von auf Laurylsaure, Palmitinsaure, Stearinsaure, 
Oleinsaure, Linolsaure und/oder Myristinsaure be- 
ruht. 

9. Verfahren gemaG Anspruch 8, dadurch gekenn- 
zeichnet, daB das Fettol ausgewahlt ist aus Soja- 
bohnenol, Sonnenblumenol, Leinol, Perillaol, Han- 
fol, Rapsol und Senfol, und bevorzugt Leinol oder 



Rapsol ist. 

1 0. Verfahren gemaG einem der Anspriiche 5 bis 9, da- 
durch gekennzeichnet, daB das Dispersionssta- 
5 bilisierungsmittel (c) ein Emulgator ist, bevorzugt ei- 
ne anionisch wirksame Spezies vom O/W-Typ, wie 
beispielsweise Seife oder eine seifenartige Sub- 
stanz. 

io 11. Verfahren gemaG Anspruch 10, dadurch gekenn- 
zeichnet, daB das Dispersionsstabtlisierungsmittel 
ein Alkalimetall, Alkalierdmetall oder Ammonium- 
seife oder eine Fettsaure mit 1 2 bis 22 Kohlenstoffa- 
tomen ist, bevorzugt eine Alkali- oder Alkalierdme- 

15 tallseife der Fettsaure, auf der der Hauptbestandteil 
des Fettes oder Fettols basiert, am meisten bevor- 
zugt das Natriumsalz von Lein- oder Rapsol. 

12. Verfahren gemaG einem der vorhergehenden An- 
20 spruche, dadurch gekennzeichnet, daB die Men- 
ge in der Dispersion dieses Polymers 5 bis 50 Gew. 
%, bevorzugt 10 bis 40 Gew.%, am meisten bevor- 
zugt ungefahr 20 bis 30 Gew.% betragt. 

25 13. Verfahren gemaG einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB die Men- 
ge in der Dispersion des naturlichen Fettes oder na- 
turlichen Ols 50 bis 59 Gew.%, bevorzugt 60 bis 90 
Gew.%, am meisten bevorzugt 70 bis 80 Gew.% be- 

30 tragt. 

14. Verfahren gemaG einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB die Men- 
ge in der Dispersion an Dispersionsstabilisierungs- 

35 mittel 0,5 bis 1 0 Gew.%, bevorzugt 1 bis 5 Gew.%, 
am meisten bevorzugt 2 bis 3 Gew.% betragt. 

15. Verfahren gemaG einem der vorhergehenden An- 
spriiche, dadurch gekennzeichnet, daB das Poiy- 

40 mer mindestens einmal mit einem naturlichen Fett 
oder naturlichen Ol in Vorkontakt gebracht wurde 
und getrennt wurde, bevor es in diesem Fett oder 
Fettol dispergiert wird. 

^5 16. Verfahren gemaG Anspruch 15, dadurch gekenn- 
zeichnet, daB das naturliche Fett oder naturliche 
6l des vorhergehenden Inkontaktbringens das glei- 
che Fett oder Ol ist, bevorzugt Fettol, wie das, in 
dem das Polymer dispergiert ist. 

50 

17. Verfahren gemaG Anspruch 15 oder 16, dadurch 
gekennzeichnet, daB das Polymergel vorher mit 
einem naturlichen Fett- oder naturlichen Olstrom, 
bevorzugt bei Raumtemperatur, in Kontakt ge- 

55 bracht wird. 

18. Verfahren gemaG Anspruch 17, dadurch gekenn- 
zeichnet, daB das Gewichtsverhaltnis bei dem vor- 
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hergehenden Inkontaktbringen zwischen dem Po- 
lymergel und dem naturlichen Fett Oder naturlichen 
Ol 1 :0,5 bis 1 : 1 0, bevorzugt 1 :2 bis 1 :4 betragt. 

19. Verfahren gemaB einem der Anspruche 15 bis 18, 
dadurch gekennzeichnet, daBdie Polymerdisper- 
sion nach diesem vorhergehenden Inkontaktbrin- 
gen konzentriert wird. 

20. Verfahren gemaB einem der Anspruche 15 bis 19, 
dadurch gekennzeichnet, daBdie Polymerdisper- 
sion nach dem vorhergehenden Inkontaktbringen 
und der Konzentrierung in dem naturlichen Fett 
oder naturlichen Fettol redispergiert wird. 

21. Verfahren gemaB einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB nach dem 
Dispergieren des Polymers in dem naturlichen Fett 
oder naturlichen Fettol das Dispersionsstabilisie- 
rungsmittel hinzugegeben wird. 

22. Verfahren gemaB Anspruch 21, dadurch gekenn- 
zeichnet, daft das Dispersionsstabilisierungsmittel 
unter Ruhren hinzugegeben wird, bevorzugt unter 
heftigem Ruhren, am meisten bevorzugt mit Hilfe 
eines Homogenisierungsapparates. 

23. Verfahren gemaB einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB nachdem 
das Polymer und das naturliche Fett oder naturliche 
Ol mit dem Dispersionsstabilisierungsmittel in Kon- 
takt gebracht worden sind, das gebildete Gemisch 
fur 0,5 bis 10 h, bevorzugt fur ungefahr 2 bis 6 h, 
geruhrt wird. 

24. Verfahren gemaB einem der Anspruche 1 bis 14, 
dadurch gekennzeichnet, daB das Polymer mit ei- 
nem Gemisch aus dem naturlichen Fett oder natur- 
lichen Ol und dem Dispersionsstabilisierungsmittel 
in Kontakt gebracht wird. 

25. Verfahren gemaB einem der vorhergehenden An- 
spruche, dadurch gekennzeichnet, daB das Poly- 
mer in dem naturlichen Fett oder naturlichen Ol 
durch Mischen bei einer erhohten Temperatur, be- 
vorzugt bei 40 bis 150°C, mehr bevorzugt bei 50 bis 
100°C, dispergiert wird. 

26. Verfahren gemaB einem der Anspruche 5 bis 25, 
dadurch gekennzeichnet, daB das Dispersions- 
stabilisierungsmittel in situ durch das Umsetzen 
des naturlichen Fettes oder naturlichen Fettols mit 
einer Base eines Alkalimetall, eines Alkalierdme- 
talls oder mit Ammonium hergestellt worden ist, am 
meisten bevorzugt durch teilweises Verseifen des 
Fettes oder Fettols, wodurch ein Gemisch des Fet- 
tes oder Fettols und des Dispersionsstabilisie- 
rungsmittels gebildet wird. 



27. Verfahren zum Vermindern der Reibung eines Koh- 
lenwasserstoffflusses durch 

A. das Zurverfugungstellen einer Zusammen- 
5 setzung, welche ein reibungsverminderndes 

Mittel enthalt, gemaB jedem der Anspruche 
1-26, 

B. das Einleiten in eine Leitung, in dersich der 
10 Kohlenwasserstoff flieBt oder flieBen wird, da- 
durch gekennzeichnet, dass das die Zusam- 
mensetzung, welche ein reibungsminderndes 
Mittel enthalt, in einer Menge von ungefahr 
1 -200 ppm, bevorzugt 1 0-1 00 ppm, am meisten 

15 bevorzugt 20-80 ppm, bezogen auf die Menge 

des Kohlenwasserstoffs, eingeleitet wird. 



Revendications 

20 

1. Procede pour la preparation d'une composition 
d'agent reduisant la resistance au frottement, dans 
laquelle on forme une dispersion a partir de : 

25 (a) 1 -60 % d'un polymere capable de reduire la 

resistance au frottement, et 

(b) 40-99 % d'une graisse naturelle ou huile na- 
turelle, sur la base de la masse combinee de 
(a) et (b), caracterise en ce que ledit polymere 

30 est fourni sous la forme d'un gel hydrocarbone. 

2. Procede selon la revendication 1 , caracterise en 
ce que le gel comprend 1 -20 % en poids, de prefe- 
rence d'environ 2 a environ 1 0 % en poids dudit po- 

35 lymere. 

3. Procede selon la revendication 1 ou 2, caracterise 
en ce que ledit gel a ete dechiquete en le chargeant 
a travers un appareil dechiquetant, de preference 

^0 une fragmenteuse ou une pompe a engrenages, la 
taille des paillettes etant de 0,1-6,0 mm, de prefe- 
rence de 0,5-3,0 mm. 

4. Procede selon la revendication 3, caracterise en 
4£ ce que ledit gel a ete dechiquete dans ladite graisse 

naturelle ou huile naturelle. 

5. ProcedS selon I'une quelconque des revendications 
precedentes, caracterise en ce que ladite disper- 

50 sion est formee de : 

(c) 0,1-50 % d'un additif, de preference un 
agent stabilisant la dispersion, sur la base de 
la masse combinee de (a), (b) et (c). 

55 

6. Procede selon Tune quelconque des revendications 
precedentes, caracterise en ce que ledit polymere 
est un polymere (= homopolymere ou copolymere) 
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d'olefine en Cg-C^ de masse moleculaire elevee 
(Mw > 3-1 0 5 g/mol) qui est essentiellement non cris- 
tallin, soluble dans les hydrocarbures. 

7. Procede selon la revendication 6, caracterise en 
ce que ledit polymfcre est un polymere d'ot-olefine 
en C 2 -C 30 d'ultra haute masse moleculaire (UHM W, 
Mw > 3-1 0 6 g/mol), de preference un polymere d'a- 
olefine UHMW en C 4 -C 2 o, et mieux encore un po- 
lymere d'a-olefine UHMW en C 6 -C u . 

8. Procede selon Tune quelconque des revendications 
precedentes, caracterise en ce que ladite graisse 
naturelle ou huile grasse naturelle est une graisse 
ou huile grasse naturelle, dont le principal compo- 
sant est a base d'acide laurique, d'acide palmitique, 
d'acide stearique, d'acide oleique, d'acide linolei- 
que et/ou d'acide myristique. 

9. Procede selon la revendication 8, caracterise en 
ce que ladite huile grasse est choisie parmi Phuile 
de soja, Phuile de tournesol, Phuile de lin, i'huile de 
perilla, I'huile de chanvre, Phuile de colza et I'huile 
de moutarde, et est de preference Phuile de lin ou 
I'huile de colza. 

10. Procede selon Pune quelconque des revendications 
5 a 9, caracterise en ce que ledit agent (c) stabili- 
sant la dispersion est un agent emulsifiant, de pre- 
ference une espece anioniquement active de type 
O/W telle qu'un savon et une substance savonneu- 
se. 

11. Precede selon la revendication 10, caracterise en 
ce que ledit agent stabilisant ia dispersion est un 
savon de metal alcalin, de metal alcalino-terreux ou 
d'ammonium d'un acide gras ayant de 12 k 22 ato- 
mes de carbone, de preference un savon de metal 
alcalin ou alcalino-terreux de Pacide gras, sur lequel 
est base le composant principal de la graisse ou de 
I'huile grasse, et mieux encore le sel de sodium 
d'huilede lin ou de colza. 

12. Procede selon Pune quelconque des revendications 
precedentes, caracterise en ce que la quantite du- 
dit polymere dans ladite dispersion et de 5-50 % en 
poids, de preference de 1 0-40 % en poids, et mieux 
encore d'environ 20-30 % en poids. 

13. Procede selon Pune quelconque des revendications 
precedentes, caracterise en ce que la quantite de 
ladite graisse ou huile naturelle dans ladite disper- 
sion est de 50-95 % en poids, de preference de 
60-90 % en poids, et mieux encore de 70-80 % en 
poids. 

14. Procede selon Pune quelconque des revendications 
precedentes, caracterise en ce que la quantite du- 



dit agent stabilisant ladite dispersion est de 0,5-10 
% en poids, de preference de 1-5 % en poids, et 
mieux encore de 2-3 % en poids. 

5 15. Procede selon Pune quelconque des revendications 
precedentes, caracterise en ce que ledit polymere 
est au moins mis en contact preliminaire avec une 
graisse naturelle ou une huile naturelle et separe 
de celle-ci avant d'etre disperse dans ladite graisse 

10 ou huile grasse. 

16. Procede selon la revendication 15, caracterise en 
ce que la graisse naturelle ou I'huile naturelle dite 
de contact preliminaire est une graisse ou huile, de 

15 preference une huile grasse, identique a celle dans 
laquelle le polymere est disperse. 

17. Procede selon la revendication 15 ou 16, caracte- 
rise en ce que dans ledit polymere gel est mis en 

20 contact preliminaire avec un courant de graisse na- 
turelle ou d'huile naturelle, de preference a tempe- 
rature ambiante. 

18. Procede selon la revendication 17, caracterise en 
25 ce que dans ladite mise en contact preliminaire, le 

rapport en poids entre ledit gel polymere et ladite 
graisse naturelle ou huile naturelle est de 1 : 0,5-1 : 
10, de preference 1:2-1: 4. 

30 1 9. Procede selon Pune quelconque des revendications 
15-18, caracterise en ce qu'apres ladite mise en 
contact preliminaire, on concentre la dispersion po- 
lymere, 

35 20. Procede selon Pune quelconque des revendications 
15-19, caracterise en ce qu'apres ladite mise en 
contact preliminaire et concentration, on redisperse 
la dispersion polymere dans ladite graisse naturelle 
ou huile grasse naturelle. 

40 

21 . Procede selon Pune quelconque des revendications 
precedentes, caracterise en ce qu'apres la disper- 
sion du polymere dans ladite graisse naturelle ou 
huile grasse naturelle, on ajoute ledit agent stabili- 

45 sant k ladite dispersion. 

22. Procede selon la revendication 21 , caracterise en 
ce que ledit agent stabilisant la dispersion est ajou- 
te, sous agitation, de preference sous vigoureuse 

50 agitation et encore plus preferablement au moyen 
d'un appareil d'homogSneisation. 

23. Procede selon Pune quelconque des revendications 
precedentes, caracterise en ce qu'apres avoir mis 

55 en contact le polymere et la graisse naturelle ou hui- 
le naturelle avec Pagent stabilisant la dispersion, on 
agite le precedent melange pendant 0,5-10 h, de 
preference pendant environ 2-6 h. 
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24. Procede selon I'une quelconque des revendications 
1-14, caracterise en ce (edit polymere est mis en 
contact avec un melange de ladite graisse naturelle 
ou huile naturelle et ledit agent stabllisant la disper- 
sion. 5 

25. Proc6de selon I'une quelconque des revendications 
precedentes, caracterise en ce qu'on disperse le 
polymere dans la dite graisse naturelle ou huile na- 
turelle par melange a une temperature elevee, de 10 
preference & 40-150 °C, et mieux encore a 50-100 

°C. 

26. Procede selon I'une quelconque des revendications 

5 k 25, caracterise en ce qu'on prepare I'agent sta- 15 
bilisant la dispersion in situ en mettant a reagir ladite 
graisse naturelle ou huile grasse naturelle avec une 
base d'un metal alcalin, d'un metal alcalino-terreux 
ou d'ammonium, et mieux encore par saponification 
partielle de la graisse ou huile grasse, formant ainsi 20 
un melange de la graisse ou de I'huile grasse et de 
I'agent stabilisant la dispersion. 

27. Procede pour la reduction de la resistance au frot- 
tement d'un flux d'hydrocarbure par : 25 

A. la fourniture d'une composition d'agent r6- 
duisant la resistance au frottement, preparee 
selon I'une quelconque des revendications 1 a 

26, 30 

B. I'introduction de la composition d'agent re- 
duisant la resistance au frottement dans une 
conduite dans laquelle I'hydrocarbure circule 
ou circulera, caracterisee en ce que la com- 
position d'agent reduisant la resistance au frot- 35 
tement est introduite en une quantite allant de 

1 a 200 ppm, de preference de 10 a 100 ppm 
et encore plus preferablement de 20 a 80 ppm, 
par rapport a la quantite dudit hydrocarbure. 

40 
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